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Abstract
La Cantalera is an accumulation site for fossil vertebrates consisting mainly of teeth and isolated postcranial remains. It has 

the greatest vertebrate biodiversity of any site from the Hauterivian-Barremian transition in the Iberian Peninsula. Up to now, 31 
vertebrate taxa have been recognized: an osteichthyan (Teleostei indet.), two amphibians (Albanerpetonidae indet. and Discoglos-
sidae indet.), a chelonian (Pleurosternidae? indet.), a lizard (Paramacellodidae? indet.), four crocodylomorphs (cf. Theriosuchus 
sp., Bernissartiidae indet., Goniopholididae indet., cf. Lisboasaurus sp.), two pterosaurs (Istiodactylidae? indet., Ornithocheiridae? 
indet.), four ornithopod dinosaurs (Iguanodontoidea indet., Hadrosauroidea? indet., “Hypsilophodontidae” indet., Rhabdodonti-
dae? indet.), a thyreophoran (Polacanthidae indet.), a sauropod (Euhelopodidae indet.), eleven theropods (Carcharodontosauridae? 
indet., Baryonychinae indet., aff. Paronychodon sp., Maniraptora indet. 1-3, Dromaeosaurinae indet. 1-3, Velociraptorinae indet., 
Avialae? indet.) and three or four multituberculate mammals (Cantalera abadi, Eobaatar sp., Plagiaulacidae or Eobaataridae gen. 
et sp. indet., “Plagiaulacida” indet.). Nine ootaxa have also been distinguished at the site of La Cantalera. Oofamilies assigned to 
dinosaurs (Elongaloolithidae, Prismatoolithidae, cf. Spheroolithidae), to crocodiles (Krokolithidae) and eggshells of two oofamilies 
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'04*.,L%45%/,45*,20+?*,'+*40'%',O0*&4+0B?(,=0&%/,@;(+%0,.*,

O%?1*2>,PQQZG,;020&,!"#$%E>,!""PHE,S5%&,&%4*,%&,0/,(14'+(<,

1!*D#"0)*E"&(#.&1/2*.0#)2*@FG&#0+&'*!#.,&2HBC*23&.,-.#07

28,'208&,-+(3,45*,V2*&0,f(+304%(/E,S5%&,2%45(&4+04%?+0<5%',

1/%4,50&,0,'(3<2*J,*)(214%(/>,%/'21.%/?,0,2(L*+,<0+4,L%45,

0221)%02,4(,20'1&4+%/*,&*.%3*/404%(/>,-(22(L*.,=8,0/,1<<*+,

3#"(*I,(;*(I1*&3,21+&2*1!*.1#2(#0*0#$11'#0*,'J/&'.&9*A;&*

2(L*+,0/.,45*,1<<*+,V2*&0,f(+304%(/,0+*,&*<0+04*.,=8,0,

<+(3%/*/4, -*++1?%/(1&,0/.,*/'+1&4*.,&1+-0'*,.*)*2(<*.,

()*+,20'1&4+%/*,'0+=(/04*&,@f%?E,PE!HE,

S5*,-(&&%2%-*+(1&,2*)*2,(14'+(<&,()*+,0,=+(0.,0+*0,.1*,4(,

45*,-0'4,4504,%4&,.%<,'(%/'%.*&,L%45,45*,&2(<*E,I/,2%45(2(?%7

'02,4*+3&>,X0,90/402*+0,'(3<+%&*&,?+*8,'208&,.*<(&%4*.,%/,

45*, 2(L*&4,<0+4,(-, 45*, 2(L*+,V2*&0,f(+304%(/E,X04*+0228,

45*&*, ?+*8, '208&, <+*&*/4, 0, ?+*04, 0=1/.0/'*, (-, +(1/.*.,

*.?*&,(-,g1+0&&%',2%3*&4(/*,L%45,%/)*+4*=+04*,30+%/*,-(&7

&%2&,@033(/%4*&>,=+0'5%(<(.&>,'+%/(%.&kH>,L5%'5,%&,<+((-,

f%?E,PE7,`*(?+0<5%'02,0/.,?*(2(?%'02,2('04%(/,(-,X0,90/402*+0,&%4*,@204*,\014*+%)%0/7*0+28,V0++*3%0/>,S*+1*2>,;<0%/HE,PH,;4+04%?+0<5%'02,&*44%/?,(-,

(;&*K0&2#*L1"%#(,1'C*%1+,-&+*!"1%*M/"&00*!"#$%9*@NOO=B9*NB*P1.#(,1'*1!*P#*E#'(#0&"#*2,(&*I,(;,'*(;&*K0&2#*L1"%#(,1'*2&.(,1'9*<#B*Q,%30,-&+*

?*(2(?%',30<,(-,45*,I=*+%0/,M*/%/&120E,T=H,M020*(?*(?+0<5%',&1=7=0&%/&,@C2e,C2%*4*>,M0e,X0&,M0++0&>,`0e,`02)*>,O(e,O(+*220>,M*e,M*+*22W>,;0e,

Q#0R&+&00#C*5$?*5&S#$1012#B*I,(;,'*(;&*T#&2("#R$1*7#2,'*#'+*#.(,4&*!#/0(2*+/",'$*D#"0)*E"&(#.&1/2*2&+,%&'(#(,1'C*%1+,-&+*!"1%*Q#0#2*!"#$%E,

@!""PHE,T'H,`*(?+0<5%'02,2('04%(/,(-,X0,90/402*+0,&%4*,/*0+,45*,)%220?*,(-,g(&0>,S*+1*2,<+()%/'*>,0/.,FH,`*(2(?%'02,30<<%/?,@0H,%/,45*,0+*0,

#"1/'+*P#*E#'(#0&"#*2,(&*I,(;*(;&*$&101$,.#0*01.#0*/',(2*@7BC*%1+,-&+*!"1%*M/"&00*!"#$%E,@!""FHE

L,$9*=9U*Q,(/#.,V'*W&1$"#-.#*)*W&10V$,.#*+&0*)#.,%,&'(1*+&*P#*E#'(#0&"#*@:#/(&",4,&'2&*2/3&",1"UK#""&%,&'2&*,'!&",1"C*A&"/&0C*D23#S#B9*=B*

E1'(&>(1*&2("#(,$"X-.1*+&*0#*L1"%#.,V'*K0&2#C*%1+,-.#+1*+&*M/"&00*!"#$%E,@!""PHE,!H,X('02%B0'%W/,.*2,80'%3%*/4(,.*,X0,90/402*+0,.*/4+(,.*,

0#*L1"%#.,V'*K0&2#9*<#B*T#3#*$&10V$,.1*2,%30,-.#+1*+&*0#*5&'6'2/0#*Y78",.#9*<7B*Q/7./&'.#2*3#0&1$&1$"X-.#2*@Z0?*Z0,&(&C*5#?*P#2*5#""#2C*

`0e,`02)*>,O(e,O(+*220>,M*e,M*+*22W>,;0e,;02B*.*220>,M?e,M*D0?(2(&0H,.*/4+(,.*,20,91*/'0,.*2,O0*&4+0B?(,8,-0220&,0'4%)0&,.1+0/4*,20,&*.%3*/7

(#.,V'*+/"#'(&*&0*E"&(X.,.1*Y'!&",1"C*%1+,-.#+1*+&*Q#0#2*!"#$%9*@NOO=B9*<.B*P1.#0,R#.,V'*$&1$"X-.#*+&0*)#.,%,&'(1*+&*P#*E#'(#0&"#C*3"V>,%1*

0,g(&0>,<+()%/'%0,.*,S*+1*2>,8,FH,90+4(?+0-b0,?*(2W?%'0,@0H,.*2,*/4(+/(,.*2,80'%3%*/4(,.*,X0,90/402*+0,'(/,20&,1/%.0.*&,?*(2W?%'0&,2('02*&,@=H>,

%1+,-.#+12*+&*M/"&00*!"#$%E,@!""FHE



!"Q!"#$%&'()'"*+',''-&$.#"*'&/'01(.2"#'3(&*&45'67'89:'9;<;='9;>?99@

(-, 45*, '(/4+%=14%(/, (-, g1+0&&%', '20&4&, -+(3, 45*, /*0+=8,

g1+0&&%',+*2%*-&,L5*/,45*,&%4*,L0&,=*%/?,-(+3*.E,$*40%2*.,

30<<%/?,0/.,-0'%*&,0/028&%&,(-, 45*, 2(L*+,V2*&0,f(+307

4%(/,0+(1/.,45*,&%4*,(-,X0,90/402*+0,@U1+*22,!"#$%E>,!""FH,

&5(L&,45*,*J%&4*/'*,(-,0,&*4,(-,l7;,4(,l67;m,4+*/.%/?,

/(+302, -0124&, @f%?E, PEFH>, '(/4+(22%/?, 45*, *J%&4*/'*, (-, 0,

&3022>,%&(204*.,=0&%/,&1++(1/.*.,=8,0,+*2%*-,-(+3*.,=8,45*,

30+2872%3*&4(/*>,1<2%-4*.,g1+0&&%',1/%4&E

U3(/?, 45*, 3%'+(-(&&%2&, (&4+0'(.&, 0/., '50+(<584*&,

0+*,)*+8,0=1/.0/4>, -(+3%/?, 45*,?+*04*+,<0+4,(-, 45*, +*&%7

.1*,(-,45*,&'+**/7L0&5%/?,()*+,"EPY"33E,U2&(,-+*:1*/4,

0+*,<20/4,-+0?3*/4&>,3%'+()*+4*=+04*,+*30%/&,@*&<*'%0228,

4**45H,0/.,'(/4%/*/402,?0&4+(<(.&E,S5*,'50+(<584*,0&&(7

'%04%(/>,L5%'5,%/'21.*&,((?(/%0,044+%=14*.,4(,:"/;/(2$)$#

")&9/%9&+#")&<3!")$,@`+03=0&4>,PQ#RH=,.04*&,45*,2('02%48,(-,

X0,90/402*+0,0&,204*,\014*+%)%0/7*0+28,V0++*3%0/,%/,0?*,

@S+%:1*4+0, &1=B(/*H>, 0/.>, =8, 0<<+(J%304%(/>, 45*, +*&4, (-,

45*,2(L*+,<0+4,(-,45*,V2*&0,f(+304%(/,@;(+%0,!"#$%E>,PQQYG,

90/1.(, !"# $%E>, !""!0G,U1+*22, !"# $%E>, !""FHE,S5%&, '50+(7

<584*,0&&('%04%(/,%&,&%3%20+,%/,=%(&4+04%?+0<5%'02,4*+3&,4(,

45*,(/*,2('04*.,%/,45*,62,90&4*220+,f(+304%(/,(-,45*,`02)*,

&1==0&%/>,L5%'5,=*2(/?&,4(,45*,&(145L*&4*+/,<0+4,(-,45*,

20+?*,O0*&4+0B?(,=0&%/,@;(+%0,.*,O%?1*2>,PQQZG,;020&,!"#

$%E>,!""PHE,X0,90/402*+0,50&,=**/,%/4*+<+*4*.,0&,.*<(&%4*.,

%/,0,30+&58,*/)%+(/3*/4,L%45,<*+%(.%',.+(1?54&,+*&1247

%/?,%/,0,/(/7<*+30/*/4,=(.8,(-,L04*+,0/.,0,30+&58,)*?7

*404*.,0+*0,@U1+*22,!"#$%E>,!""FHE

>"#?/'&/:'1&/#@(77,4#A/+(')#

S5*, -(&&%2, )*+4*=+04*, 0&&('%04%(/, (-,X0,90/402*+0, &%4*,

.*&'+%=*., %/, 45%&,<0<*+, %&,5(1&*., %/, 45*,O1&*(,M02*(/7

4(2W?%'(,.*,20,n/%)*+&%.0.,.*,o0+0?(B0,@OMoHE

6+<+'AB)(2CD)D5"#B

S5*, <+*&*/'*, (-, <%&'%-(+3, +*30%/&, 04, 45*, &%4*, (-, X0,

90/402*+0, %&, 3*+*28, 4(K*/>, &%/'*, (/28, (/*, )*+8, &30227

&%B*.,)*+4*=+0,50&,=**/,+*'()*+*.,4504,'0/,=*,044+%=14*.,4(,

C&4*%'5458*&,(/,45*,=0&%&,(-,%4&,3(+<5(2(?8E,`%)*/,4504,

%12(* '1'U(&0&12(* #.(,'13(&")$,#'2* ;#4&* 311"0)* 122,-&+*

4&"(&7"#0*.&'("#C* (;,2*2%#00*4&"(&7"#*.#'*7&*,+&'(,-&+*#2*

S*2*(&4*%,%/.*4E

6+9+'E2BB"FGD212"#B

;(3*,&3022,=(/*, -+0?3*/4&, -+(3, 45*,&%4*,(-,X0,90/7

402*+0,0+*,+*-*++*.,4(,45*,2%&&03<5%=%0/&>,.('13*/4%/?,45*,

<+*&*/'*,(-,04,2*0&4,4L(,40J0e,0,&02030/.*+72%K*,02=0/*+7

<*4(/4%.,0/.,0,.%&'(?2(&&%.,-+(?,@S0=2*,PHE,S5*,02=0/*+7

<*4(/4%.&,0+*,+*<+*&*/4*.,=8,4L(,+%?54,513*+%,@f%?E,!H,0/.,

-(1+,.*/40+%*&>,L5%2*,45*,.%&'(?2(&&%.,-+(?,%&,+*<+*&*/4*.,

7)*1'&*",$;(*;/%&"/2*#'+*(I&'()*!"#$%&'(2*1!*(,7,1-7/7

20*E,V*'01&*,(-, 45*, -+0?3*/404%(/,(-, 45*, -(&&%2,304*+%02,

,+&'(,-.#(,1'* 7&)1'+* (;&* !#%,0)* 0&4&0* ,2* +,!-./0(9*[&47

*+45*2*&&,45*,<+*&*/'*,(-,0/,%/4*+.%?%404%/?,&83<58&%&,@0,

5%/?*72%K*,0++0/?*3*/4H,=*4L**/,.*/40+%*&,0/.,(-,513*+%,

L%45,0,&4+0%?54,0/.,&2*/.*+,&50-4>,%/,2%/*,L%45,45*,L*227(&7

2,-&+*#'+*#0%12(*23;&",.#0*.1'+)0#"*7#00C*3&"%,(2*#*.0&#"*

0&&%?/3*/4,4(,45*,-03%28,U2=0/*+<*4(/4%.0*E

S5+**,02=0/*+<*4(/4%.,?*/*+0,0+*,'1++*/428,+*'(?/%B*.e,

:%5$'!);!"/'=,:'/3$%!);!"/'>, 0/.,7!%"!*!'+, @O'`(L7

0/>, !""!G, `0+./*+, !"# $%E>, !""TG, `0+./*+, 0/., Vp53*>,

!""RHE,$1+%/?,45*,\014*+%)%0/,0/.,V0++*3%0/,45*,-03%28,

U2=0/*+<*4(/4%.0*,%&,+*<+*&*/4*.,%/,61+(<*,=8,45*,?*/*+0,

7!%"!*!'+,0/.,<+(=0=28,:%5$'!);!"/', @&**,`0+./*+,0/.,

Vp53*>,!""R, -(+, 0, +*)%*LG,V1&'02%(/%,!"#$%E>, !""RHE, I/,

45*,I=*+%0/,M*/%/&120,02=0/*+<*4(/4%.,+*30%/&,50)*,=**/,

3*/4%(/*., %/, 45*, *0+28, V0++*3%0/, (-, `02)*, %/, S*+1*2,

@U2=0/*+<*4(/4%.0*, %/.*4EG, 6&4*&, 0/., ;0/'5%B>, PQR!=H>,

0/.,%/,45*,V0++*3%0/,(-,X0&,\(80&,@7!%"!*!'+#&5!)&(3+G,

O'`(L0/>, !""!H, 0/., nD0, @!(*)(%(#B' F(4"C(GD"*$B'

9(&40,PR#F,0/.,:%5$'!);!"/'>,/E,&<EG,m%*'530//>,!"""H,

0/.,V1*/0'5*,.*,20,;%*++0,@'-E,:%5$'!);!"/',&<EG,V1&'027

%(/%,!"#$%E>,!""RH,%/,91*/'0E

C/,45*,(45*+,50/.>,45*,-+(?,513*+1&,50&,0,20+?*,L*227(&7

2,-&+*;/%&"#0*7#00*@(F2#(#)2"'C"G2)")"H,0/.,0,+045*+,2(/?,

12/0+, *<%'(/.82*, '(/'(+.0/4, L%45, 0/, 044+%=14%(/, 4(, 45*,

-03%28,$%&'(?2(&&%.0*,@f%?E,!HE,I4,%&,+045*+,&%3%20+,4(,45*,

.%&402,-+0?3*/4&,-+(3,45*,V0++*3%0/,(-,`02)*,.*&'+%=*.,

=8,6&4*&,0/.,;0/'5%B,@PQR!0H,0/.,044+%=14*.,4(,45*,?*/1&,

8/*&+(/?%/++3+=,L%45,0/,12/0+, *<%'(/.82*, 4504,.(*&,/(4,

+*0'5,45*,<(&4*+%(+,2*)*2,(-,45*,(F2#(#)2"'C"G2)")",.%&40228,

0/.,0,3*.%02,*<%'(/.82*,4504,%&,)*+8,&3022E,S5*,@/++$#(3A

5&"3+#9!'")$%&+,%&,5%..*/,=8,45*,&*.%3*/4,%/,(1+,-(&&%2>,=14,

&**3&,4(,50)*,=**/,+045*+,&3022>,0&,%/,8/*&+(/?%/++3+E,I/,

45*,l(+45,U3*+%'0/,H"."%2BC&4*&BB$B'"F(.2C"#$B,6&4*&,

0/.,;0/'5%B>,PQR!>,45*,12/0+,*<%'(/.82*,+*0'5*&,<(&4*+%7

(+28,4(,45*,.%&402,2*)*2,(-,45*,=022>,0/.,45*,@/++$#(35&"3+#

9!'")$%&+*,2*I&00*+&-'&+*@D2(&2*#'+*Q#'.;,RC*=\]N7B9*[1*

513*+%,(-,I("*%(#1")."CD$B,0/.,6$)$%$"/'&$,50)*,=**/,

.*&'+%=*.,8*4E,C1+, -(&&%2,513*+1&,<+(=0=28,02&(,.%--*+&,

-+(3, 45*, 513*+%, (-, 45*, <%<(%.,B!3+&5$")$(23+# .&%@!)"&,

;*%--*+4>,PQZ!>,-+(3,45*,204*,V*++%0&%0/,7,*0+28,]020/?%/7

%0/,(-,62,O(/4&*',@X2*%.0,<+()%/'*H>,45*,(F2#(#)2"'C"G2A

"$"$*1!*I;,.;*"&%#,'&+*,'.1%30&(&0)*122,-&+*@KX&R*#'+*

;0/'5%B>, !""ZH>, 0/., -+(3, %&(204*.,513*+%, (-, 45*, +*<+*7

&*/404%)*&, (-, 45*, -03%28,M020*(=04+0'5%.0*>,L5%'5, 50)*,

4L(, +045*+, &833*4+%'02, *<%'(/.82*&, @q, &%3%20+28, .*)*27

(<*.H,@\(&&%/%>,PQQ!HE

$%&'(?2(&&%.,-+(?&,0+*,+045*+,'(33(/,%/,45*,61+(<*0/,

9+*40'*(1&,-(&&%2,+*'(+.,0/.,0+*,+*<+*&*/4*.,=8,45*,?*/7



!P" !"#$%&'()'"*+',''-&$.#"*'&/'01(.2"#'3(&*&45'67'89:'9;<;='9;>?99@

(-,nD0,%/,91*/'0,@f*8>,PQRRG,;0/'5%B>,PQZZ,0/.,PQQRHE,

f(+,45*,3(3*/4,.1*,4(,45*,2(L,/13=*+,(-,+*30%/&>,4504,

45*8,0+*,/(4,.%0?/(&4%'02,=*8(/.,-03%28,2*)*2,0/.,4(,45*%+,

%/'(3<2*4*/*&&,/(,3(+*,<+*'%&*,044+%=14%(/,%&,<(&&%=2*E

6+6+'!D(*&#2"#B

95*2(/%0/,+*30%/&,0+*,)*+8,+0+*,%/,X0,90/402*+0E,S5*8,

0+*,'1++*/428,+*<+*&*/4*.,=8,&3022,<*+%<5*+02,<204*&,4*/7

404%)*28, +*-*++*., 4(, M2*1+(&4*+/%.0*E, S5*&*, .%&<208, 45*,

*+0, 8/*&+(/?%/++3+>, 6$)$*&+(/?%/++3+>, I("*%(#1")."A

(23+=,0/.,6$)$%$"/'&$,@;0/'5%B>,PQQRG,]*/'B*2,0/.,9&%K%>,

!""TG,f(2%*,0/.,9(.+*0>,!""YHE,$1+%/?, 45*,\014*+%)%0/,

0/.,V0++*3%0/,%/, 45*,I=*+%0/,M*/%/&120>,$%&'(?2(&&%.0*,

0+*,+*<+*&*/4*.,=8,8/*&+(/?%/++3+,'-E,B"#)&#J"(,]%220240,

PQYZ,%/,45*,*0+28,V0++*3%0/,(-,`02)*,%/,S*+1*2,@6&4*&,0/.,

;0/'5%B>,PQR!=G,;0/'5%B>,PQQRH>,8/*&+(/?%/++3+,&<E,0/.,

I("*%(#1")."CD$B,'-E,J$C".(#B(,f*8,PQRR,%/,45*,V0++*3%7

0/,(-,X0&,\(80&,%/,91*/'0,@;0/B,!"#$%E>,PQRRG,;0/'5%B>,

PQQRH>,0/.,I("*%(#1")."CD$B,J$C".(#B(,%/,45*,V0++*3%0/,

f%?E,!E7,X%&&03<5%=%0/&#0/.#20'*+4%2%0/&,-(&&%2,+*30%/&,-+(3,X0,90/402*+0,&%4*,@204*,\014*+%)%0/7*0+28,V0++*3%0/>,S*+1*2>,;<0%/HE,PH,

A%?54,513*+1&,@9UlP7P#!#H,(-,0/,%/.*4*+3%/04*,02=0/*+<*4(/4%.,%/,)*/4+02,)%*LE,!H,X*-4,.*/40+8,@9UlP7P#!ZH,(-,0/,%/.*4*+3%7

/04*,02=0/*+<*4(/4%.,%/,2%/?102,@0H,0/.,204*+02,@=H,)%*L&E,TH,A%?54,513*+1&,(-,%/.*4*+3%/04*,-*302*,.%&'(?2(&&%.,%/,)*/4+02,)%*LE,

FH,f+0?3*/4,(-,.*/40+8,@9UlP7P#!QH,(-,%/.*4*+3%/04*,2%B0+.,@M0+030'*22(.%.0*_,%/.*4EH,%/,2%/?102,@0H>,20=%02,@=H,0/.,0/4*+%(+,(+,

<(&4*+%(+,@'H,)%*L&E,;'02*,=0+,%&,P,33E

L,$9*N9U*^&2(12*!V2,0&2*+&*#'-7,12*)*0#.8"(,+12*+&0*)#.,%,&'(1*+&*P#*E#'(#0&"#*@:#/(&",4,&'2&*2/3&",1"UK#""&%,&'2&*,'!&",1"C*A&"/&0C*

6&<0D0HE,PH,\r3*+(,.*+*'5(,@9UlP7P#!#H,*/,)%&40,)*/4+02,.*,1/,02=0/*+<*4W/4%.(,%/.*4*+3%/0.(E,!H,$*/40+%(,%B:1%*+.(,@9UlP7

P#!ZH,.*,1/,02=0/*+<*4W/4%.(,%/.*4*+3%/0.(,@0H,*/,)%&40,2%/?102,8,@=H,204*+02E,TH,\r3*+(,.*+*'5(,.*,.%&'(?2W&%.(,5*3=+0,*/,)%&40,

)*/4+02E,FH,f+0?3*/4(,.*,.*/40+%(,@9UlP7P#!QH,.*,1/,20+?0+4(,%/.*4*+3%/0.(,@M0+030'*22(.%.0*_,%/.*4EH,*/,)%&40,2%/?102,@0H>,

20=%02,@=H,8,0/4*+%(+,(,<(&4*+%(+,@'HE,X0,*&'020,*&,P,33E



!PP!"#$%&'()'"*+',''-&$.#"*'&/'01(.2"#'3(&*&45'67'89:'9;<;='9;>?99@

*J4*+/02, (+/03*/404%(/, <044*+/, <+*&*/4, (/, 45*, <204*&, (-,

45%&,-03%28>,02+*0.8,<+*&*/4,%/,45*,V0++*3%0/,(-,91*/'0,

M+()%/'*,@MN+*B,`0+'b0>,!""QHE

6+@+'KL$"F")('.(G)2*(B

;:10304*,+*<4%2*&,0+*,+*<+*&*/4*.,%/,45*,&%4*,(-,X0,90/7

402*+0,=8,&(3*,<((+28,<+*&*+)*.,+*30%/&e,4L(,-+0?3*/4&,

(-,.*/40+%*&>, 4L(,%/.*4*+3%/04*,4((457=*0+%/?,-+0?3*/4&,
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0/'*,L%45,l(+30/,@!""Fe,F!FHE,S5*,(45*+,&%.*,%&,&3((45,

0/.,L%45(14,*/03*2E,S5*,L*0+,-0'*4&,0+*,*J<0/.*.,3*7

&%(.%&40228E,S5*8,0+*,%/'2%/*.,4(L0+.,45*,&3((45,&%.*,0/.,

&2%?5428,3*&%0228,%/,30J%220+8,4**45>,0/.,.%&40228,%/,.*/7

40+8,4**45E,S5*,L*0+,-0'*4&,4*/.,4(,%/'+*0&*,%/,L%.45>,*&7

<*'%0228,%/,.*/40+8,'+(L/&,4504,0+*,*J4+*3*28,L(+/E,S5*,

30J%220+8,'+(L/&,@f%?E,TEPH,&5(L,0,)*+8,<+(3%/*/4,)*+4%7

'02,+%.?*,.%&<20'*.,.%&40228,0/.,&*)*+02,&1=&%.%0+8,+%.?*&>,

1&10228,3*&%0228,(--&*4,@A1%B7C3*D0'0,!"#$%9C*=\\a?*-$29*

Y>,#HE,S5*,&1=&%.%0+8,+%.?*&,0+*,)0+%0=2*, %/,/13=*+,0/.,

'0/,*)*/,=*,2('04*.,&1<*+%3<(&*.,()*+,45*,<+%30+8,+%.?*E,

S5*,.*/40+8,'+(L/&,@f%?E,TE!H,&5(L,/13*+(1&,L*0K,)*+7

4%'02,+%.?*&,4504,&(3*4%3*&,'(/)*+?*,0<%'0228E

f%?E,TE7,C+/%45(<(.,4**45,-+(3,X0,90/402*+0,&%4*,@204*,\014*+%)%0/7*0+28,V0++*3%0/>,S*+1*2>,;<0%/HE,P7!H,I?10/(.(/4(%.*0,%/.*4e,

+%?54,30J%220+8,4((45,@OMo,QZjFZPH,%/,2%/?102,@P0H>,20=%02,@P=H,0/.,(''21&02,@P'H,)%*L&G,2*-4,.*/40+8,4((45,@OMo,QZjFZ!H,%/,

2%/?102,@!0H,0/.,3*&%02,@!=H,)%*L&E,T7FH,c\8<&%2(<5(.(/4%.0*a,%/.*4e,2*-4,30J%220+8,4((45,@9UlP7#QQH,%/,3*&%02,@T0H,0/.,

20=%02,@T=H,)%*L&G,2*-4,.*/40+8,4((45,@9UlP7Q"FH,%/,20=%02,@F0H,0/.,2%/?102,@F=H,)%*L&E,Y7#H,\0.+(&01+(%.*0_,%/.*4e,+%?54,30J7

%220+8,4((45,@9UlP7Q!YH,%/,2%/?102,@Y0H,0/.,20=%02,@Y=H,)%*L&G,2*-4,.*/40+8,4((45,@OMo,QZjFZZH,%/,(''21&02,@#0H>,2%/?102,@#=H,

#'+*0#7,#0*@d.B*4,&I29*aB*^;#7+1+1'(,+#&f*,'+&(?*/'+&(&"%,'&+*(11(;*@EM[=U=d=dB9*Q.#0&*7#"2*#"&*=*.%*@!"1%*2/7-$/"&=*

(1*dB*#'+*=%%*@2/7-$/"&*aB9*M77"&4,#(,1'2?*3"1%,'&'(*3",%#")*",+$&*@3"BC*I&#"*!#.&(*@I!BC*"&#721"3(,1'*!#.&(*@"!BC*%#"$,'#0*

.*/4%'2*&,@3.HE

f%?E,TE7,$%*/4*&,.*,(+/%4W<(.(&,.*2,80'%3%*/4(,.*,X0,90/402*+0,@\014*+%)%*/&*,&1<*+%(+,7,V0++*3%*/&*,%/-*+%(+>,S*+1*2>,6&<0D0HE,

P7!H,I?10/(.(/4(%.*0,%/.*4e,.%*/4*,30J%20+,.*+*'5(,@OMo,QZjFZPH,*/,)%&40,2%/?102,@P0H>,20=%02,@P=H,8,('21&02,@P'HG,.%*/4*,

30/.%=120+,%B:1%*+.(,@OMo,QZjFZ!H,*/,)%&40,2%/?102,@!0H,8,3*&%02,@!=HE,T7FH,c\8<&%2(<5(.(/4%.0*a,%/.*4e,.%*/4*,30J%20+,%B7

:1%*+.(,@9UlP7#QQH,*/,)%&40,3*&%02,@T0H,8,20=%02,@T=HG,.%*/4*,30/.%=120+,%B:1%*+.(,@9UlP7Q"FH,*/,)%&40,20=%02,@F0H,8,2%/?102,

@F=HE,Y7#H,t\0.+(&01+(%.*0_,%/.*4e,.%*/4*,30J%20+,.*+*'5(,@9UlP7Q!YH,*/,)%&40,2%/?102,@Y0H,8,20=%02,@Y=HG,.%*/4*,30/.%=120+,

%B:1%*+.(,@OMo,QZjFZZH,*/,)%&40,('21&02,@#0H>,2%/?102,@#=H,8,20=%02,@#'HE,ZH,tA50=.(.(/4%.0*_,%/.*4e,.%*/4*,%/.*4*+3%/0.(,

@EM[=U=d=dB9*P#2*&2.#0#2*$"X-.#2*4#0&'*=*.%*@+&2+&*0#*2/7-$/"#=*#*0#*dB*)*=%%*@2/7-$/"#*aB9*M7"&4,#.,1'&2?*."&2(#*3",7

30+%0,<+(3%/*/4*,@<+H>,-0'*40,.*,.*&?0&4*,@L-H>,-0'*40,.*,+*0=&(+'%(/,@+-H>,.*/4b'12(&,30+?%/02*&,@3.HE



!PF !"#$%&'()'"*+',''-&$.#"*'&/'01(.2"#'3(&*&45'67'89:'9;<;='9;>?99@

S5*, 4**45, %/'21.*., %/, c\8<&%2(<5(.(/4%.0*a, @f%?E,

TET>, TEFH, 0+*, ?*/*+0228, &3022, 0/., 3*.%137&%B*., 4**45>,

=14, &(3*, 20+?*, 4**45, @f%?E,TEFH,50)*,=**/, -(1/., @A1%B7

Z%&S#.#* #'+* E#'/+1C* NOO=?* -$9* =NB9* A;&* ."1I'2* #"&*

20=%(2%/?10228,'(3<+*&&*.,L%45,.*/4%'2*&,(/,45*,30+?%/>,

=14, 45*&*, '+(L/&, 0+*,3(+*, 0&833*4+%'02, 0/., *J<0/.*.,

3*&%(.%&40228, 450/, %/, 45*, %?10/(.(/4(%., 3(+<5(48<*E,

S5*,L*0+,-0'*4&,0+*,3(+*,*J<0/.*.,3*&%(.%&40228,0/.,%/7

'2%/*.>,2%K*L%&*,&2%?5428,3*&%0228,%/,30J%220+8,4**45,0/.,

+,2(#00)*,'*+&'(#")*(&&(;*@W#0(1'C*=\ab?*-$29*=bU=dB9*:1I7

*)*+,45*,+%.?*,<044*+/,(/,45*,(+/03*/4*.,&%.*,%&,/(40=28,

.%--*+*/4E,S5*,30J%220+8,4**45,@f%?E,TETH,50)*,0,20=%02,&%.*,

'50+0'4*+%B*., =8, &*)*+02, L*0K, )*+4%'02, +%.?*&>, L5*+*0&,

45*,.*/40+8,4**45,@f%?E,TEFH,50)*,0,2%/?102,&%.*,'50+0'4*+7

%B*.,=8,L*0K,)*+4%'02,+%.?*&>,0&,L*22,0&,(/*,0<%'02,+%.?*,

4504,%&,3(+*,<+(3%/*/4,@`024(/>,PQZFG,A1%B7C3*D0'0,!"#

$%E>,PQQZHE

S5*, 4**45, %/'21.*., %/,\0.+(&01+(%.*0_, @f%?E,TEY>,TE#H,

<+*&*/4,5%?5,'+(L/&,4504,0+*,20=%(2%/?10228,'(3<+*&&*.E,

S5*, L*0+, -0'*4&, 0+*, )*+8, 31'5, %/'2%/*., 4(L0+., 45*,

&3((45,&%.*,0/.,50)*,0,.%--1&*,(142%/*E,C/,45*,(+/03*/47

*.,&%.*>,45*&*,4**45,*J5%=%4,[1&4,(/*,)*+8,<+(3%/*/4,)*+4%7

f%?E, FE7,S5*+(<(., 4**45, -+(3,X0,90/402*+0, &%4*, @204*,\014*+%)%0/7*0+28,V0++*3%0/>,S*+1*2>,;<0%/HE, PH,V0+8(/8'5%/0*, %/.*4E,

@9UlP7QYZHE, !H,90+'50+(.(/4(&01+%.0*_, %/.*4E, @9UlP7Q#THE, TH,$+(30*(&01+%/0*, %/.*4E, P, @9UlP7QZQHE, FH, 0--E,6$)/'-A

(2/*/',&<E,@9UlP7P"TYHE,YH,O0/%+0<4(+0,%/.*4E,!,@9UlP7P"FTHE,#H,O0/%+0<4(+0,%/.*4E,T,@OMo!""Tj!T!HE,ZH,O0/%+0<4(+0,

%/.*4E,P,@9UlP7P"TPHE,RH,$+(30*(&01+%/0*,%/.*4E,!E,@9UlP7P""PHE,QH,$+(30*(&01+%/0*,%/.*4E,T,@9UlP7P"YRHE,P"H,]*2(7

'%+0<4(+%/0*,%/.*4E,@9UlP7P"!QHE,S5*,&'02*,=0+,%&,Y33,%/,P7TE,I/,F,%&,">Y33E,I/,Y,%&,!33E,I/,#,%&,Y33E,I/,#7P",%&,P33E

f%?E,FE7,$%*/4*&,.*,4*+W<(.(&,.*2,80'%3%*/4(,.*,X0,90/402*+0,@\014*+%)%*/&*,&1<*+%(+7V0++*3%*/&*,%/-*+%(+HE,PH,V0+8(/8'5%/0*,

%/.*4E,@9UlP7QYZHE,!H,90+'50+(.(/4(&01+%.0*_,%/.*4E,@9UlP7Q#THE,TH,$+(30*(&01+%/0*,%/.*4E,P,@9UlP7QZQHE,FH,0--E,6$)/A

'-(2/*/',&<E,@9UlP7P"TYHE,YH,O0/%+0<4(+0,%/.*4E,!,@9UlP7P"FTHE,#H,O0/%+0<4(+0,%/.*4E,T,@OMo!""Tj!T!HE,ZH,O0/%+0<4(+0,

%/.*4E,P, @9UlP7P"TPHE,RH,$+(30*(&01+%/0*, %/.*4E,!E, @9UlP7P""PHE,QH,$+(30*(&01+%/0*, %/.*4E,T, @9UlP7P"YRHE,P"H,]*7QH,$+(30*(&01+%/0*, %/.*4E,T, @9UlP7P"YRHE,P"H,]*7

2('%+0<4(+%/0*,%/.*4E,@9UlP7P"!QHE,X0,*&'020,*&,Y33,*/,P7TE,6/,F,*&,">Y33E,6/,Y,*&,!33E,6/,#,*&,Y33E,6/,Z7P",*&,P33E



!PY!"#$%&'()'"*+',''-&$.#"*'&/'01(.2"#'3(&*&45'67'89:'9;<;='9;>?99@

%/?>,<+*&*/4%/?,3(+<5(2(?8,&%3%20+,4(,832!%/;3+,(-,45*,

60+28,9+*40'*(1&,(-,95%/0E,S5*,4**45,0+*,&<041204*>,L%45,

]7&50<*.,L*0+,-0'*4&,0/.,4L(,&3022,'1&<&,&%4104*.,04,45*,

=0&*,(-,45*,.*/402,'+(L/,@c'%/?120+,'1&<&aHE,S0K%/?,%/4(,

0''(1/4, 4504, 45*, 304*+%02, %&, -+0?3*/40+8>, 45*, &01+(<(.,

!"1%*P#*E#'(#0&"#*;#2*7&&'*.0#22,-&+*#2*D/;&0131+,+#&*

%/.*4E, @90/1.(,!"# $%E>, !""!=HE,832!%/;3+, %&, 0, &01+(<(.,

?*/1&, L5(&*, &8&4*304%', <(&%4%(/, 50&, )0+%*., '(/&%.*+7

0=28,.*<*/.%/?,(/, 45*,0145(+>, +0/?%/?,-+(3,0,/(/7/*(7

&01+(<(., *1&01+(<(., 4(, ;(3<5(&<(/.82%, @m%2&(/, 0/.,

n<'51+'5>,!""QHE,S5%&,%&,(-,<0+4%'120+,%3<(+40/'*,?%)*/,

(;#(*(;&*-"2(*.#2&*I1/0+*&'(#,0*#'*&'+&%,.*M2,#(,.*!1"%C*

L5*+*0&,%/,45*,&*'(/.,'0&*,%4,L(12.,=*,0,+*<+*&*/404%)*,

(-, 0, '20.*,L%45, 0, =+(0., +*'(+., %/,X01+0&%0E,S5*, +*'*/4,

+*)%&%(/,(-,45*,?*/1&,50&,30.*,%4,<(&&%=2*,4(,<20'*,%4,%/,%4&,

'(++*'4,'5+(/(&4+04%?+0<5%',<(&%4%(/,@V0++*3%0/7U<4%0/H,

0/.,0&, 0,3*3=*+,(-,;(3<5(&<(/.82%, @m%2&(/,0/.,n<7

'51+'5>,!""QHE

12!)/;/*$

;3022,0/.,3*.%137&%B*., 45*+(<(., 4**45,0+*,0=1/.0/4,

%/,X0,90/402*+0,@f%?E,FHE,U&,8*4>,/(,<(&4'+0/%02,+*30%/&,

50)*,=**/,-(1/.,4504,'(12.,=*,044+%=14*.,4(,45*&*,'0+/%)(7

+(1&,.%/(&01+&E,M0+4%02,&41.%*&,(-,&(3*,(-,45*,?+(1<&,50)*,

=**/,'0++%*.,(14>,%/'21.%/?,L(+K,(/,0,20+?*,30/%+0<4(+0/,

@A1%B7C3*D0'0,0/.,90/1.(>,!""TH,0/.,(/, 45*, 4**45,(-,

=0+8(/8'5%/*,&<%/(&01+%.&,@A1%B7C3*D0'0,!"#$%E>,!""YHE,

A*'*/428,0, +*)%&%(/,(-,022, 45*,3(+<5(48<*&,(-, 45*+(<(.,

4**45,50&,=**/,'0++%*.,(14, @`0&'0,!"#$%E>, !""QG,`W3*B7

L&"'X'+&R*#'+*E#'/+1C*NO=OB9*A;&*(#>#*,+&'(,-&+*(1*+#(&*

0+*, %/'21.*., %/, =0&02, 4*40/1+0/&, &1'5, 0&, =0+8(/8'5%/*&,

0/., <(&&%=2*, '0+'50+(.(/4(&01+%.&>, 0&, L*22, 0&, '(*21+(7

&01+%0/&, &1'5, 0&, 30/%+0<4(+0/&>, .+(30*(&01+%/*&>, )*7

2('%+0<4(+%/*&,0/.,c<0+(/8'5(.(/4%.&Ea

S5*, =0+8(/8'5%/*, &<%/(&01+%.&, 0+*, +*<+*&*/4*., =8,

3*.%137&%B*.,4**45,L%45,2%442*,204*+(3*.%02,'(3<+*&&%(/,

@f%?E, FEPH>, +1?(&*, */03*2, 0/., '0+%/0*, L%45, &3022, .*/7

4%'2*&, @A1%B7C3*D0'0, !"# $%E>, !""YG, `W3*B7f*+/0/.*B,

0/.,90/1.(>,!"P"HE,S**45,L%45,45*&*,'50+0'4*+&,0+*,)*+8,

0=1/.0/4, %/, 45*,60+28,9+*40'*(1&,(-, 45*, I=*+%0/,M*/%/7

&120E,S5*8,.%&<208,?+*04,3(+<5(2(?%'02,)0+%0=%2%48>,L5%'5,

%/.%'04*&,45*,<+*&*/'*,(-,0,/13=*+,(-,.%--*+*/4,40J0>,&(3*,

(-, 45*3,'2*0+28, +*204*.,L%45,6/?2%&5, -(+3&,&1'5,0&,D$A

)-/'-G#@O0+4%22,0/.,\144>,PQQ#H,0/.,02&(,L%45,40J0,-+(3,

45*,/(+45,(-,U-+%'0,&1'5,0&,K$CD&F2F$B,@90/1.(,!"#$%E>,

!""R0HE,S5*,=0+8(/8'5%/*&,-+(3,X0,90/402*+0,&5(L,&%?7

',-.#'(*4#",#(,1'*,'*(;&,"*0#(&"1%&+,#0*J#((&','$*#'+*(;&*

/13=*+,0/.,.*)*2(<3*/4,(-,45*%+,2(/?%41.%/02,'+*&4&>,=14,

-(+,45*,3(3*/4,45%&,%&,+*?0+.*.,0&,)0+%0=%2%48,L%45%/,45*,

&03*,40J(/E

S5*+*, %&, 0, &*'(/., =0&02, 4*40/1+0/, +*<+*&*/4*., 04, X0,

90/402*+0E, S5*, +*30%/&, %/, :1*&4%(/, 0+*,3*.%137&%B*.>,

'02,+%.?*,2('04*.,%/,0,&1='*/4+02,<(&%4%(/,(+,&2%?5428,.%&7

(#00)*I,(;*"&23&.(*(1*(;&*%,+0,'&C*#2*,'*-$/"&*<9d#C79*A;,2*

3(+<5(2(?8, <+(=0=28, '(++*&<(/.&, 4(, 30/.%=120+, 4**45,

@A1%B7C3*D0'0,!"#$%9C*=\\a?*-$9*d9<BC*I;&"&#2*(;&"&*#"&*

&(3*,'+(L/&,L%45,0,)*+8,<+(3%/*/4,+%.?*,.%&<20'*.,.%&7

40228,0/.,(/28,(/*,&1=&%.%0+8,+%.?*,3*&%0228,@f%?E,TEY=H>,

L5%'5, '(12., +*<+*&*/4,30J%220+8, 4**45, =*2(/?%/?, 4(, 45*,

&03*,40J(/E,S5%&,<044*+/,(-,&%/?2*,.*)*2(<*.,+%.?*&,0/.,

45*,5*%?54,(-, 45*,'+(L/&,0+*, &8/0<(3(+<5%*&,(-,50.+(7

&01+(%.&, @l(+30/>, !""!G, `(.*-+(%4, !"# $%E>, !""YG,]122(,

!"#$%E>,!""ZH>,L5%'5, %/.%'04*&, 45*,<+*&*/'*,(-,0,.*+%)*.,

3*3=*+,(-,I?10/(.(/4(%.*0,04,X0,90/402*+0E

U,-+0?3*/4,(-,(/*,'+(L/,L%45,.*/4%'2*&,(/,45*,30+?%/,

0/.,(/28,(/*,&%.*,*/03*22*.,%&,%/'21.*.,%/,A50=.(.(/4%7

.0*_,@f%?E,TEZHE,S5*,*/03*22*.,&%.*,*J5%=%4&,L*0K,<0+027

0&0*4&"(,.#0*",+$&2C*-',2;,'$*,'*(&"%,'#0*+&'(,.0&2*1'*(;&*

0<%'02,30+?%/E,S5%&,3(+<5(48<*,+*<+*&*/4&,0/,(+/%45(<(.,

40J(/,-+(3,X0,90/402*+0,4504,%&,.%--*+*/4,-+(3,45*,(45*+&>,

0/., +*&*3=2*&, 45*, .*/402, 3(+<5(2(?8, <+*&*/4, %/, +50=7

.(.(/4%.&,@m*%&503<*2,!"#$%E>,!""TG,C&%>,!""FG,S(+'%.0,

f*+/^/.*B7V02.(+,!"#$%E>,!""YHE

12-)!/;2/)$

S5*, 458+*(<5(+0/&, 0+*, +*<+*&*/4*., =8, 4L(, %&(204*.,

4**45>,.*+302,<204*&, 0/.,(/*,'01.02,)*+4*=+0E,S5*, -+0?7

3*/4&,(-, 45*,.*+302, &K*2*4(/,0+*, 0=1/.0/4, 0/.,*0&8, 4(,

%.*/4%-8,(/,0''(1/4,(-,45*%+,'50+0'4*+%&4%',(+/03*/404%(/E,

S5*, 458+*(<5(+0/, 4**45, -+(3, X0, 90/402*+0, .%&<208, 45*,

48<%'02,2*0-,&50<*>,L%45,20+?*,.*/4%'2*&,(/,45*,3*&%02,0/.,

.%&402,30+?%/&E,S5*%+,30%/,.%0?/(&4%','50+0'4*+,%&,45*,0=7

&*/4,'%/?1213,0/., 45*%+,&3((45,*/03*2, @90/1.(,!"#$%E>,

!""FHE,S5*,0=&*/'*,(-,0,'%/?1213,%&,0,.*+%)*.,'50+0'4*+,

&5(L/,=8,'*+40%/,0/K82(&01+%.&>,30K%/?,%4,<(&&%=2*,4(,0&7

&('%04*,45*,458+*(<5(+0/&,-+(3,X0,90/402*+0,L%45,C$+"/A

'&$>,0,<(20'0/45%/*,@(+,<(20'0/45%.H,-+(3,45*,V0++*3%0/,

(-,45*,n;U,@d%+K20/.>,PQQRHE,S5*,.*+302,<204*&,.%&<208,

3(+<5(2(?8,&%3%20+,4(,4504,.*&'+%=*.,-(+,45*,+*30%/&,(-,

6/%$($'"23+, -+(3, 45*, I=*+%0/,M*/%/&120, @M*+*.07;1=*+7

=%(20,!"#$%E>,!""ZHE,S5*,0/K82(&01+%0/,-+(3,X0,90/402*+0,

.1'-"%2*(;&*3"&2&'.&*1!*#*(#>1'*.012&*(1*(;&*D'$0,2;*$&7

/1&,6/%$($'"23+>,L5%'5,'(12.,=*,U/K82(&01+%.0*>,M(207

.#'(;,'#&*1"*510#.#'(;,+#&* @#..1"+,'$* (1* (;&* .0#22,-.#7

4%(/,1&*.H>,=14,%/,0/8,'0&*,.%--*+*/4,-+(3,l(.(&01+%.0*,

(/,0''(1/4,(-,45*,0=&*/4,'%/?1213,%/,45*,4**45,@90/1.(,

!"#$%E>,!""FHE

H$3)/;/*$

;01+(<(., +*30%/&, 0+*, )*+8, &'0+'*, %/, X0, 90/402*+0E,

SL(,%&(204*.,4**45,0+*,K/(L/>,0&,0+*,-+0?3*/4&,(-,0,45%+.,

@90/1.(,!"#$%E>,!""!=G,A1%B7C3*D0'0,!"#$%E>,!""TH>,0,)*+8,

.030?*., '*+)%'02, )*+4*=+0, 0/., -+0?3*/4&, (-, '0/'*2204*,

4%&&1*, -+(3,)*+4*=+0*E,S5*, 4**45, 0+*, *&<*'%0228, %/4*+*&47
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45*+(<(.&,%/,45*,60+28,9+*40'*(1&,(-,45*,I=*+%0/,M*/%/7

&120,50&,'(3*,4(,2%?54,04,(45*+,&%4*&,L5*+*,&'+**/7L0&57

%/?, (-, &*.%3*/4&, 50&, =**/, '0++%*., (14, @A01514>, !""!H>,

0245(1?5, 04, <+*&*/4, 45*, 0=&*/'*, (-, <(&4'+0/%02, +*30%/&,

%#_&2*,(*+,!-./0(*(1*+,2(,'$/,2;*(;&%*#')*%1"&*3"&.,2&0)9*

Y'*#++,(,1'* (1* (;&2&*%1"3;1()3&2*.0&#"0)* ,+&'(,-#70&*#2*

45*+(<(.&>,45*+*,0+*,4%/8,4**45,L%45,30+K*.,<(&4*+%(+,'1+7

)041+*>,L%45(14,'0+%/0*>,0/.,L%45,0,=12=(1&,=0&*E,S5*&*,

'(12.,=*2(/?,4(,&3022,=%+.&,@U)%020*_,%/.*4E,%/,S0=2*,PHE

6+O+'P"FF"*B

O03302&,0+*,+*<+*&*/4*.,=8,%&(204*.,3124%41=*+'1204*,

4**45,0&&%?/*.,4(,45+**,(+,-(1+,40J0,@V0.%(20,!"#$%E>,!""RHe,

(/*,MFjY,0/.,4L(,OP,(-,45*,<%/5*%+(.(/4%.,40J(/,7$'A

"$%!)$#$5$*&G, 4L(,MY,-+(3,45*,*(=0040+%.,8/5$$"$)#&<EG,

(/*,MPjT,0/.,0,<F,-+0?3*/4,(-,0/(45*+,40J(/,.*&'+%=*.,0&,

M20?%0120'%.0*,(+,6(=0040+%.0*,?*/E,*4,&<E,%/.*4EG,0/.,4L(,

%/'%&(+&,@I!,0/.,_%JH,(-,0/(45*+,40J(/,.*&'+%=*.,0&,cM207

?%0120'%.0,%/.*4Ea,@f%?E,YHE,S5*&*,-(&&%2&,50)*,%/'+*0&*.,

45*, +*&(214%(/, (-, 61+(<*0/, 60+28, 9+*40'*(1&, 3124%417

=*+'1204*, 303302%0/, =%(.%)*+&%48>, =%(&4+04%?+0<58, 0/.,

<020*(=%(?*(?+0<58e, @PH, S5*, .%&'()*+8, (-, 0, /*L, 204*,

\014*+%)%0/7*0+28,V0++*3%0/,<%/5*%+(.(/4%.,40J(/,.*37

(/&4+04*&,?+*04*+,=%(.%)*+&%48,0/.,0,L%.*+,=%(&4+04%?+0<5%',

.%&4+%=14%(/, -(+, 45*&*,3124%41=*+'1204*&, 450/,L0&, <+*)%7

(1&28,K/(L/E,@!H,S5*,(2.*&4,+*<+*&*/404%)*,(-,8/5$$"$),

%&,.*&'+%=*.,%/,m*&4*+/,61+(<*E,@TH,S5*,40J(/,.*&'+%=*.,

0&,M20?%0120'%.0*,(+,6(=0040+%.0*,?*/E, *4, &<E, %/.*4E,50&,

#021* 7&&'* ,+&'(,-&+* ,'* #'1(;&"* D#"0)*E"&(#.&1/2* @&#"0)*

V0++*3%0/H,=*.,%/,45*,I=*+%0/,A0/?*>,%/,`02)*,@S*+1*2HE,

U22, 45*&*, &<*'%3*/&, -+(3, 45*, X0, 90/402*+0, 0/., `02)*,

&%4*&,<+(=0=28,=*2(/?,4(,0,/*L,40J(/,(-,45*,M20?%0120'%7

+#&*!#%,0)c*,!*(;,2*#22,$'%&'(*,2*.1""&.(C*,(*I,00*7&*(;&*-"2(*

+*'(+.,(-,45%&,-03%28,%/,45*,I=*+%0/,M*/%/&120E

S5*, 204*, \014*+%)%0/7*0+28, V0++*3%0/, 3124%41=*+'17

204*,-(&&%2,0&&*3=20?*,(-,45*,X0,90/402*+0,&%4*,'(3<+%&*&,

&(3*, 40J0, @M%/5*%+(.(/4%.0*, 0/., <+(=0=28, M20?%0120'%7

.0*H, 4504, 0+*, '1++*/428, +*'(+.*., %/, m*&4*+/, 61+(<*,

@;<0%/>,M(+41?02>,V+%40%/,0/.,f+0/'*H>,0/.,(45*+&,@6(=007

40+%.0*H, 4504,50)*,02&(,=**/,.*&'+%=*., %/,U&%0E,9(/&%&47

*/4,L%45,45*,I=*+%0/,V0++*3%0/,+*'(+.&,(-,&01+(<(.,0/.,

(+/%45(<(., .%/(&01+&, 0/., ?(=%'(/(.(/4%., 303302&,

@90/1.(, !"# $%E>, !""!=G, 90/1.(>, !""#G, 91*/'07V*&'W&,

0/.,90/1.(>,!""TH>, 45*,<+*&*/'*,(-,8/5$$"$), %/, I=*+%0,

L%45,+*<+*&*/404%)*&,-+(3,45*,204*,\014*+%)%0/,4(,204*,V0+7

+*3%0/,@V0.%(20,!"#$%E>,!""QH>,0&,L*22,0&,%/,45*,V0++*3%0/,

(-,V+%40%/,@;L**430/>,!""QH,0/.,%/,45*,U<4%0/,(+,U2=%0/,

(-,U&%0,@d%*20/7g0L(+(L&K0,!"#$%E>,PQRZH>,%/.%'04*&,4504,

?*(?+0<5%'02,'(//*'4%(/&,=*4L**/,45*&*,X01+0&%0/,0+*0&,

'(12.,50)*,*J%&4*.,*%45*+, &<(+0.%'0228,(+,'(/&40/428, -(+,

3(&4,(-,45*,60+28,9+*40'*(1&E

+045*+, <2*&%(3(+<5%', 4**45, .%&<208%/?, &2%?54, */03*2,

L+%/K2*&>, 0, -*041+*, 4504, 50&, =**/, 1&*., 0&, 0, .%0?/(&4%',

'50+0'4*+, (-, 45*, '0+'50+(.(/4(&01+%., 022(&01+(%.&, @&**,

+*-*+*/'*&,%/,;02?0.(,!"#$%E>,!""QHE,V+1&044*,!"#$%E,@!""ZH,

50)*,'022*.,45%&,'50+0'4*+,%/4(,:1*&4%(/,0&,0/,0140<(3(+7

<58,-(+,45*,'0+'50+(.(/4(&01+%.&>,'(/&%.*+%/?,%4,%/&4*0.,

4(, =*, 0, &8/0<(3(+<58, (-, 0, =+(0.*+, ?+(1<, 4504, L(12.,

%/'(+<(+04*, )0+%(1&, =0&02, 4*40/1+0/&, %/'21.%/?, 45*, '0+7

'50+(.(/4(&01+%.&E,O(+*()*+>,45%&,'50+0'4*+,308,0<<*0+,

%/,(45*+,?+(1<&,.%&4%/'4,-+(3,45*,=0&02,4*40/1+0/&>,&1'5,

0&, 45*, '0+/(401+%/*&, (-, 45*, X04*, 9+*40'*(1&, (-,U+?*/7

4%/0, @90/02*, !"# $%E>, !""RHE, \(L*)*+>, 45*, '0+/(401+%/*&,

0+*,0,?+(1<,(-,0=*2%&01+&,*J'21&%)*28,-+(3,45*,X04*,9+*7

40'*(1&,(-,;(145,U3*+%'0, 0/.,1/+*204*., 4(, 45*, I=*+%0/,

45*+(<(.&, (-, 45*, X04*, 9+*40'*(1&E, S5*, 4**45, -+(3, X0,

90/402*+0, -1+45*+, .%&<208, =%2(=04*, .*/4%'2*&>, 0, '50+0'7

4*+,'%4*.,*J'21&%)*28, %/,0,'0+'50+(.(/4(&01+%.,-+(3,45*,

60+28,9+*40'*(1&,(-,;(145,U3*+%'0,@l()0&,!"#$%E>,!""YHE,

I/.**.>,45*,0=&*/'*,(-,3*&%02,.*/4%'2*&,%/,45*,=0&02,502-,

(-, 45*,'+(L/>, 4(?*45*+,L%45, 45*, &2%?54,*/03*2,L+%/K2*&,

0/., 45*,=%2(=04*,.*/4%'2*&>, %&, 0, '(3=%/04%(/,(-, '50+0'7

4*+&,(/28,.*&'+%=*.,%/,90+'50+(.(/4(&01+%.0*>,-(+,L5%'5,

+*0&(/,45*,4**45,-+(3,X0,90/402*+0,50)*,=**/,0&&%?/*.,

4(, 45%&, -03%28, @`W3*B7f*+/^/.*B, 0/., 90/1.(>, !"P"HE,

S5*, <+*&*/'*, (-, '0+'50+(.(/4(&01+%.&, 04, X0, 90/402*+0,

.1'2(,(/(&2* (;&* -"2(* 1../""&'.&* 1!* (;,2* $"1/3* ,'* (;&*

\014*+%)%0/7V0++*3%0/, 4+0/&%4%(/, 0/., .*3(/&4+04*&, 45*,

<+*&*/'*,(-,45*&*,'0+/(&01+&,%/,45*,60+28,9+*40'*(1&,(-,

45*,I=*+%0/,M*/%/&120E,S5%&,%&,'(/&%&4*/4,L%45,45*,'1++*/4,

'(/4*J4>,?%)*/,4504,%/,45*,3(&4,+*'*/4,<582(?*/*4%',<+(7

<(&02&,B!/9!'$"/)#(-,45*,V0++*3%0/,(-,6/?20/.,50&,=**/,

'(/&%.*+*.,0,'0+'50+(.(/4(&01+%.,@V+1&044*,0/.,;*+*/(>,

!""RHE,A*'*/428,V*/&(/# !"# $%I, @!"P"H,50)*,<+(<(&*., 0,

21%&I;#(*+,!!&"&'(*2.&'#",1*I,(;*(;&,"*+&-',(,1'*1!*(;&*

'20.*, 90+'50+(.(/4(&01+%0E, S5*8, .%&4%/?1%&5, =*4L**/,

45*,-03%2%*&,90+'50+(.(/4(&01+%.0*,0/.,l*()*/04(+%.0*,

@%/'21.%/?,B!/9!'$"/)H,L%45%/,45%&,'20.*E,I-,L*,40K*,45%&,

<+(<(&02,%/4(,0''(1/4>,45*,4**45,-+(3,X0,90/402*+0,L(12.,

50)*,4(,=*,'(/&%.*+*.,'0+'50+(.(/4(&01+%0/E

S5*,+*&4,(-,45*,45*+(<(.,4**45,-+(3,X0,90/402*+0,<+*&*/4,

0,'(3=%/04%(/,(-,'50+0'4*+&,4504,0+*,.*+%)*.,-(+,45*,4*407

'/"#'2C* 2/.;* #2*%#"_&+* 0#(&"1%&+,#0*J#((&','$C* (;&* #77

&*/'*,(-,*%45*+,(+,=(45,(-,45*,.*/4%'1204*,'0+%/0*>,0/.,0,

<(&4*+%(+,&%.*,4504,%&,30+K*.28,'(/'0)*E,`W3*B7f*+/^/7

.*B,0/.,90/1.(,@!"P"H,50)*,?%)*/,0,.*40%2*.,.*&'+%<4%(/,

(-, 45*&*, 4**45>,30K%/?, %4, <(&&%=2*, 4(, .%--*+*/4%04*, *%?54,

.%&4%/'4, 40J0, @O0/%+0<4(+0, %/.*4E, P>, !, 0/., TG,$+(30*(7

&01+%/0*,%/.*4E,P>,!,0/.,TG,]*2('%+0<4(+%/0*,%/.*4E,0/.,0--E,

6$)/'-(2/*/'#&<EHE,S5*&*,.%--*+>,03(/?,(45*+,'50+0'4*+&>,

%/, 45*,.*)*2(<3*/4,(-, 45*,'0+%/0*>, 45*, -(+3,0/.,.*)*27

(<3*/4, (-, 45*, .*/4%'2*&>, 45*, <+*&*/'*, (-, 2(/?%41.%/02,

?+(()*&>,&%B*,*4'E,@f%?&E,FET7FEP"HE,S5%&,.%)*+&%48,(-,&3022,



!PZ!"#$%&'()'"*+',''-&$.#"*'&/'01(.2"#'3(&*&45'67'89:'9;<;='9;>?99@

f%?E,YE7,;'0//%/?,*2*'4+(/,3%'+(?+0<5&,(-,?(2.7<0220.%137'(04*.,4**45,(-,3124%41=*+'1204*&,-+(3,45*,X0,90/402*+0,&%4*,@204*,\014*+%)%0/7

*0+28,V0++*3%0/>,S*+1*2>,;<0%/HE,P7!H,7$'"$%!)$#$5$*&>,@PH,2*-4,MFjY>,<0+048<*,@9UljQTFH>,@!H,2*-4,OP>,5(2(48<*,@9Ul,PjP#"QHE,T7FH,

8/5$$"$)#&<E>,@TH,2*-4,MY,L%45,&*)*+*,L*0+,(/,45*,2%/?102,0/.,.%&402,30+?%/&,(-,45*,'+(L/,@9Ul,PjP#PPH>,@FH,2*-4,MY,@9Ul,PjQTYHE,Y7#H,

cM20?%0120'%.0a,%/.*4E>,@YH,-+0?3*/4,(-,0/,I!,@9Ul,PjQTQH>,@#H,-+0?3*/4,(-,0,_%J,@9Ul,PjQTRHE,Z7RH,M20?%0120'%.0*,(+,6(=0040+%.0*,?*/E,

*4,&<E,%/.*4E>,@ZH,2*-4,MPjT,@9Ul,PjQT#H>,@RH,-+0?3*/4,(-,0,+%?54,<F,@9Ul,PjQTZHE,@0H,(''21&02G,@=H,20=%02G,@'H,.%&4(7204*+02G,0/.,@.H,3*&%(7

204*+02,)%*L&E,S5*,&'02*,=0+,%&,P,33E,T1+,-&+*!"1%*K#+,10#*!"#$%E,@!""RHE

f%?E,YE7,O%'+(-(4(?+0-b0&,.*,O%'+(&'(<%(,62*'4+W/%'(,.*,V0++%.(,.*,.%*/4*&,+*'1=%*+4(&,.*,1/0,<*2b'120,.*,(+(7<020.%(,.*,3124%41=*+7

'120.(&,.*2,\014*+%)%*/&*,&1<*+%(+,7,V0++*3%*/&*,%/-*+%(+,.*2,80'%3%*/4(,.*,20,90/402*+0,@S*+1*2>,6&<0D0HE,P7!H,7$'"$%!)$#$5$*&=#@PH,

MFjY,%B:1%*+.(>,<0+04%<(,@9UljQTFH>,@!H,OP,%B:1%*+.(>,5(2(4%<(,@9Ul,PjP#"QHE,T7FH,8/5$$"$)#&<E>,@TH,MY,%B:1%*+.(,'(/,1/,.*&?0&4*,

%3<(+40/4*,*/,2(&,30+?*/*&,2%/?102*&,8,.%&402*&,.*,20,'(+(/0,@9Ul,PjP#PPH>,@FH,MY,%B:1%*+.(,@9Ul,PjQTYHE,cM20?%0120'%.0a,%/.*4E,@YH,

-+0?3*/4(,.*,1/,I!,@9Ul,PjQTQH>,@#H,-+0?3*/4(,.*,1/,_%J,@9Ul,PjQTRHE,Z7RH,M20?%0120'%.0*,(,6(=0040+%.0*,?*/E,*4,&<E,%/.*4E,@ZH,MPjT,

%B:1%*+.(,@9Ul,PjQT#H>,@RH,-+0?3*/4(,.*,1/,<F,.*+*'5(,@9Ul,PjQTZHE,@0H,)%&40,('21&02G,@=H,)%&40,20=%02G,@'H,)%&40,.%&4(7204*+02G,@.H,)%&40,

3*&%(7204*+02E,X0,*&'020,*&,P,33E,T1+,-.#+1*+&*K#+,10#*!"#$%E,@!""RHE
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Most of the fossil eggshells recovered from the site of La 
Cantalera come from the screen-washing. Sieving the con-
centrates has made it possible to recover more than 3,000 
fragments of eggshell. A total of nine ootaxa have been 
!"#$%!&#"'( !$)*+"#"( !$( %,#( --./0!*!#1( 2*-$3/*--*!%,!"/#'(
Prismatoolithidae, Spheroolithidae Zhao and Krokolithi-
dae Kohring and Hirsch (Table 2).

Spheroolithidae is poorly represented by about ten egg-
shell fragments. These fragments have been provisionally 
separated into cf. Spheroolithidae indet. 1 and 2. The shells 
included in cf. Spheroolithidae indet. 1 (Fig. 6.6) display 
a prolatospherulitic morphotype, with dispersituberculate 
ornamentation and a thickness of roughly 420 µm. Those 
included in cf. Spheroolithidae indet. 2 (Fig. 6.5) display 
a prolatospherulitic morphotype, with sagenotuberculate 
ornamentation and a thickness of 800 µm. Variations in 
thickness and ornamentation pattern have been described 
in Spheroolithidae within the same ootaxon, even in the 
same egg (Mikhailov, 1994). Accordingly, these two mor-
photypes could belong to the same ootaxon.

Krokolithidae is represented by B.&C&*2)A(@ sp. (Fig. 
6.7). This ootaxon presents shells that are 300 µm in thick-
ness, with an undulating surface and shell units with a 
tabular ultrastructure that are wider than high and have 
a characteristic trapezoidal shape. In some specimens, 
moreover, an external layer can be made out, also with a 
tabular structure and an average thickness of 25 µm.

The Testudoolithidae oofamily has been previously re-
ported from La Cantalera (Moreno-Azanza et al. 2009b). 
Eggshells which were included in this oofamily are repre-
sented by two ootaxa (Fig. 6.8 and 6.9). The eggshells of 
this oofamily are 400-700 µm thick, and present singular, 
mushroom-shaped shell units. They are extremely porous 
and cannot be assigned to any of the oogenera described. 
The two ootaxa differ from one another in their distribu-
tion pattern and the shape of the pore-openings, as well 
as in their ornamentation. The former assignation to Tes-
tudoolithidae was based on the description by Kohring 
(1990) of similar eggshells in the Galve sub-basin. Ensom 
(2002) found similar eggshells in the Purbeck of Southern 
England and refers to the Galve eggshells as Dendroolit-
hidae (sensu Zhao and Li, 1988) on the basis of a personal 
communication from Kohring. Energy-dispersive X-ray 
spectroscopy (EDS), electron back-scatter diffraction 
(EBSD) and cathodoluminescence (CL) analyses carried 
-+%(-$(%,#(4/(5/$%/*#6/(#331,#**1()-$&60#"(%,#(-6!3!$/*(
calcite composition of these eggshells, making it possible 
%-( 6+*#( -+%( %+6%*#( /.&$!%!#17( 8#9#6%,#*#11'( :#$"6--*!%,!-
dae is characterized by having “pore” cavities within the 
shell units, a feature not present either in the La Cantalera 
or the Galve eggshells. Furthermore, the absence of pre-
served organic cores in the over 80 eggshells recovered 
from La Cantalera makes it impossible to be sure that they 
/6#("!$-1/+6(#331,#**1'(/1()6-)-"!*-!"(/.&$!%!#1()/$$-%(;#(
discarded. These eggshells are currently under study, and 
new analyses may help to elucidate the nature of them, but 
at this point of the study they are referred to as oofamily 
incertidae sedis 1 and 2.

Oofamily Ootaxa
Elongaloolithidae Elongaloolithidae indet.

Macroolithus turolensis Amo et al. (2000)
Prismatoolithidae D.2@E")&&*2)A$@ sp.

Prismatoolithidae indet.
Spheroolithidae cf. Spheroolithidae indet. 1

cf. Spheroolithidae indet. 2
Krokolithidae B.&C&*2)A(@ sp.
Incertidae sedis Incertae oofamily 1

Incertae oofamily 2

Table 2.- Eggshell ootaxa of Parasystem Veterovata (sensu Mikhailov 
et al. 1996) of La Cantalera (Josa, Teruel, Spain), late Hauterivian – 
early Barremian.

Tabla 2.- Lista de los ootaxones de cáscaras de huevo del Parasistema 
Veterovata (sensu Mikhailov et al7( <==>?( !"#$%!&)/"/1( #$( #*( @/)!-
miento de La Cantalera (Josa, Teruel, España), Hauteriviense supe-
rior – Barremiense inferior.

Elongaloolithidae is represented by Macroolithus turo-
lensis (Fig. 6.1) and Elongaloolithidae indet. (Fig. 6.2). 
The eggshells in this oofamily display the ratite morpho-
type, with two layers of different ultrastructure and an 
abrupt transition between them. M. turolensis is a very 
abundant ootaxon, exclusive to the Hauterivian-Barremian 
transition of the Iberian Range (Amo-Sanjuan et al. 2000, 
Moreno-Azanza et al. 2008). It displays characteristic or-
namentation that varies from linearituberculate to sageno-
tuberculate, and its maximum thickness is 1,200 µm. The 
eggshells assigned to Elongaloolithidae indet. are less 
thick (450 µm). The external ornamentation is sagenotu-
;#6)+*/%#'(;+%(0+),(&$#6(%,/$(!$(M. turolensis.

Prismatoolithidae is represented by D.2@E")&&*2)A$@'sp. 
(Fig. 6.3) and Prismatoolithidae indet. (Fig. 6.4) The shells 
of this oofamily are characterized by having two layers of 
different ultrastructure separated by a diffuse limit. Pris-
E")&&*2)A$@ sp. comprises smooth eggshells with a thick-
ness of 400 µm. Prismatoolithidae indet. comprises shells 
with a thickness of 700 µm, with compactituberculate or-
namentation (infrequent in this oofamily) formed by nodes 
with a characteristic triangular shape (Moreno-Azanza et 
al. 2009a). These eggshells belong to a new oogenus yet 
to be described.
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(-,'+('(.%2*,*??&5*22&,%&,)*+8,'(/&*+)04%)*>,0/.,45*,&03*,

((40J(/,308,=*,<+*&*/4,%/,.%--*+*/4,&<*'%*&E

B"#C,7+*77,(%#1%)#5(%+4*7,(%7

S5*,)*+4*=+04*,0&&('%04%(/,(-,X0,90/402*+0,<+()%.*&,0,

?((.,*J03<2*,(-,0,'(/4%/*/402,=%(40,(-,45*,\014*+%)%0/7

V0++*3%0/,(-, 45*, I=*+%0/,M*/%/&120E,S5*,5%?528,.%)*+&*,

)*+4*=+04*,-(&&%2&,0+*,'(3<(&*.,30%/28,(-,%&(204*.,4**45>,

.%&0+4%'1204*.>, '(3<2*4*, (+, -+0?3*/4*., =(/*&>, *??&5*22,

-+0?3*/4&>,0/.,'(<+(2%4*&E,S(,.04*>,TP,.%--*+*/4,)*+4*=+04*,

(#>#*;#4&*7&&'*,+&'(,-&+*@A#70&*=B9*A;&*%#(&",#0*,2*$&'7

&"#00)*(11*!"#$%&'(#")*(1*3&"%,(*.0#22,-.#(,1'*(1*23&.,&2*

2*)*2>,=14,%4,022(L&,1&,4(,*&40=2%&5,45*,30%/,?+(1<&,+*<+*7

A;&* &$$2;&00* #221.,#(,1'* +,230#)2* 2,$',-.#'(* +,!!&"7
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